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(57)Abstract: 

PURPOSE: To provide a power unit for electroplating with 
high working efficiency by eliminating a mistake in setting by 
improving the reproducibility of quality of a metal film layer 
on the same products, and by shortening time for setting 
conditions. 

CONSTITUTION: In a power unit for electroplating where 
current and voltage of DC, or pulse, etc., are set and 
controlled under electrolytic conditions required for forming a 
metal film layer having functions, such as corrosion 
prevention, conductivity and heat resistance on the bare 
surface of products, a display setting part 1 3 having a setting 
means for displaying and writing the data of the electrolytic 
conditions and an arithmetic processing means for calculating 
output values based on that, an output control part 12 for 
controlling the output part with the conditioned values by the 
arithmetic processing, an output part 1 1 for outputting set 
values of current and voltage of DC, or pulse, etc., and a 
memory part for registering, saving and reading the data of 
the electrolysis conditions set by the display setting part 1 3 
according to products are provided. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An electric power unit for electroplating which sets up current, such as a direct current of 
an electrolytic condition required to generate a metal tunic characterized by comprising the following 
which has functions, such as rust prevention, conductivity, and heat resistance, on a base of a 
product, or a pulse, and voltage, and performs the control. 

A display setting part provided with a setting-out means which displays and writes in data of said 
electrolytic condition, and an arithmetic processing means which calculates an output value based on 
it. 

An output control part which controls an outputting part by said condition value by which data 
processing was carried out. 

An outputting part which outputs a preset value of current and voltage, such as a direct current or a 
pulse. 

A memory part which does registration preservation and read-out of electrolytic condition data set 
up by said display setting part according to a product. 

[Claim 2]An electric power unit for electroplating given [ provided with operation part which average 
value of a value which calculated peak current in said arithmetic processing means automatically by 
pulse ON time and pulse OFF time, and was set to it in a current set value of pulse plating is made to 
output ] in the 1 st paragraph of a claim. 

[Claim 3]An electric power unit for electroplating given in the 1st paragraph of a claim with which an 
information set of electrolytic conditions, such as a preset value of usage mode, current, voltage, a 
slow rise slowdown, pulse ON time and pulse OFF time, and current integrator, is memorized 
according to a product by said memory part. 

[Claim 4]An electric power unit for electroplating given [ provided with a loaded-condition monitoring 
program which outputs alarm when the range of a good plating state which set load voltage or current 
to a standard is set to said electric power unit and said load voltage or current separates from said 
range ] in the 1 st paragraph of a claim. 

[Claim 5]An electric power unit for electroplating given in the 1st paragraph of a claim with which a 
plating liquid concentration maintenance means to equip said electric power unit with current 
integrator, to perform an output control of operation of a chemical-feeding valve from this addition 
current, and to maintain plating liquid concentration is formed. 

[Claim 6]An electric power unit for electroplating given in the 1st paragraph of a claim which equips 
said display setting part with a means of communication which performs a call of data, a transfer, and 
an output control from an external device. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates the electrolytic condition value which generates a 
metallic film on the base of a product to the electric power unit for electroplating which carries out a 
setting-out output, and more particularly, When giving a metallic film on the base of a product, it has 
a display setting part which reads the electrolytic condition data of said product set up last time from 
the memory part which carries out registration maintenance, and displays it Data processing of the 
electrolytic condition value is carried out by this indicative data, and it is related with improvement of 
the electric power unit which controls an outputting part by the same electrolytic condition value as 
the last metallic film shaping, and forms the last metallic film layer and the film layer of the grace. 
[0002] 

[Description of the Prior Art] Electroplating inserts a metal substrate to be plated as a cathode into 
the solution containing the salts of the metal which it is going to plate, A wash coat is formed by 
carrying out reduction precipitation of the metal ion in through and solution for a direct current or 
pulse current made to output from the electric power unit controlled by an electrolytic condition 
suitable between suitable anodes as metal on a cathode surface, and fabricating a necessary crystal 
on a base. The electric power unit controlled by the electrolytic condition used for electroplating 
mentioned above these days, It follows on rationalization of production, reduction of the cost price, 
the uniform stability of grace, and the demand of the increase in efficiency of work, It is in the 
tendency for the electric power unit provided with the conditions other than original functions, such 
as a waveform, power efficiency, and voltage regulation, that an electric power unit possesses, such 
as a miniaturization and a remote control function of the adjusting device of the stepless regulating 
function of voltage and current, and voltage and current, and automation of a device, to be required 
strongly. And in electroplating, the amount of reactant is proportional to quantity of electricity by an 
electrode as Faraday's law shows. Therefore, in electroplating, although current x time will be 
controlled in principle, if a current value is low, when plating spots will arise, it may control to send 
current in pulse and to be able to plate uniformly. Since current density will become high when the 
product has not immersed in a partial plating tub if constant current control is performed when a 
product advances gradually into a plating tub and goes away, it is necessary to perform conditioning, 
such as performing voltage control, so that plating may be possible on the optimal conditions by the 
conditions of a product. Also in the semiconductor device field, the demand which forms a metallic 
film layer increases, and high integration of a semiconductor device progresses, and improvement in 
the high-reliability of a metallic film layer, such as improvement in the speed of the metallic film 
stratification, equalization of film pressure, and adhesion, and the coat characteristic is called for. 
When generating conventionally the metal tunic w hich has functions, such as rust prevention, 
conductivity, and heat resistance, on the base of a product, The electric power unit which sets up 
and outputs an electrolytic condition for every product by plating conditions, such as a metal 
substrate, a covering metal, and a load plating bath, on-time of the output value corresponding to the 
mode parts and this mode which select appropriately direct-current control and voltage control, pulse 
voltage control and current control, average value, and a peak value, or a pulse, It is common to 
provide the set part which sets up the electrolytic condition value of offH;ime, the input output 
section which outputs a direct current and pulse of a setups value, etc., and to be constituted. 
[0003] 
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[Problem(s) to be Solved by the Invention]However, in this kind that comprised said conventional 
technology of electric power unit. Since only the electrolytic condition value of the product of one 
variety or two variety carried out setting-out maintenance, after forming a plating coated layer in the 
surface of a product base, after copying down the electrolytic condition of the product into another 
record ledger etc., the current of the electrolytic condition value of a new processed product, etc. 
were set up by manual operation each time. Therefore, when forming again the metal coated layer of 
the product performed in the past. The metal coated layer was formed with the value which was 
looked for from the ledger etc. which copied down the electrolytic condition of formation of a metal 
tunic, and was set up by manual operation, or was set up, the coated layer was inspected, test plating 
which repeats change of a preset value had to be performed, and the optimum value had to be found 
out and set up until it obtained the necessary metal coated layer. In current value setting out in pulse 
plating, since the value which calculated the average current value required for electrolysis 
separately by the pulse ratio since it had set up with the peak current value was made into the 
preset value, setting out of the electrolytic condition of a new product had taken time. Therefore, the 
efficiency of setting out of an electrolytic condition was bad, the setting error and the error in 
calculation occurred, and there was a problem that the homogeneity of thickness, and the 
reproducibility and stability of grace were missing. It is in this invention having been made in view of 
such a situation, removing said problem, losing a setting error, raising the reproducibility of the grace 
of the metallic film layer of the same products, shortening the time of conditioning, and providing the 
electric power unit for electroplating with sufficient working efficiency. 
[0004] 

[Means for Solving the ProblemlAn electric power unit for electroplating given in the 1st paragraph of 
a claim in alignment with said purpose, Current, such as a direct current of an electrolytic condition 
required to generate a metal tunic which has functions, such as rust prevention, conductivity, and 
heat resistance, on a base of a product, or a pulse, A display setting part provided with a setting-out 
means which is an electric power unit for electroplating which sets up voltage and performs the 
control, and displays and writes in data of said electrolytic condition, and an arithmetic processing 
means which calculates an output value based on it, It has registration preservation and a memory 
part which carries out read-out according to a product, and electrolytic condition data set up by 
output control part which controls an outputting part, outputting part which outputs a preset value of 
current and voltage, such as a direct current or a pulse, and said display setting part consists of said 
condition values by which data processing was carried out 

[0005]An electric power unit for electroplating given in the 2nd paragraph of a claim, In a device given 
in the 1 st paragraph of a claim, it has operation part which average value of a value which calculated 
peak current to an arithmetic processing means automatically, and was set to it by pulse ON time 
and pulse OFF time in a current set value of pulse plating is made to output, and is constituted. 
[0006]An electric power unit for electroplating given in the 3rd paragraph of a claim, In a device given 
in the 1st paragraph of a claim, an information set of electrolytic conditions, such as a preset value of 
usage mode, current, voltage, a slow rise slowdown, pulse ON time and pulse OFF time, and current 
integrator, is memorized and constituted by memory part according to a product 
[0007]An electric power unit for electroplating given in the 4th paragraph of a claim, In a device given 
in the 1st paragraph of a claim, the range of a good plating state which set load voltage or current to 
a standard is set to said electric power unit, and when said load voltage or current separates from 
said range, it has a loaded-condition monitoring program which outputs alarm, and is constituted. 
[0008]In a device given in the 1st paragraph of a claim, an electric power unit for electroplating given 
in the 5th paragraph of a claim equips an electric power unit with current integrator, and a plating 
liquid concentration maintenance means to perform an output control of operation of a chemical- 
feeding valve from this addition current, and to maintain plating liquid concentration is formed, and it 
is constituted. 

[0009]And in a device given in the 1st paragraph of a claim, an electric power unit for electroplating 
given in the 6th paragraph of a claim equips a display setting part with a means of communication 
which performs a call of data, a transfer, and an output control, and is constituted from an external 
device. 
[0010] 

[Function]The electric power unit for electroplating given in the 1st paragraph of a claim, Since it has 
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the setting-out means which displays and writes in registration preservation, the memory part which 
carries out read-out, and the data of this electrolytic condition for electrolytic condition data 
according to a product, and the arithmetic processing means which calculates the output value based 
on it, Electrolytic condition data can be written in according to various products, required data 
processing can be performed, and the condition can be written in a memory part for every product. It 
becomes possible to make the optimal conditions for a product memorize by this. In said output 
control part, since an outputting part is controlled based on said result by which data processing was 
carried out, a direct current of the conditions always set up for every product and a pulse can be 
passed. 

[001 1]In the electric power unit for electroplating given in the 2nd paragraph of a claim, Since it has 
the operation part which the average value of the value which calculated peak current in the 
arithmetic processing means automatically by pulse ON time and pulse OFF time, and was set to it in 
the current set value of pulse plating is made to output, Like the former, the procedure which 
computes a peak value from pulse ON time and pulse OFF time can be skipped so that a current set 
value may be fixed. 

[001 2]In the electric power unit for electroplating given in the 3rd paragraph of a claim, Since the 
information set of electrolytic conditions, such as a preset value of usage mode, current, voltage, a 
slow rise slowdown, pulse ON time and pulse OFF time, and current integrator, is memorized 
according to the product by the memory part, Like the former, memo writing is seen for these, the 
procedure of operating a digital switch etc. can be skipped, and it has the operation that these 
conditions can be set up in an instant the whole product in an easy procedure. 
[001 3]In the electric power unit for electroplating given in the 4th paragraph of a claim. The range of 
a good plating state which set load voltage or current to the standard is set up, When said load 
voltage or current comes outside this setting range, it has a loaded-condition monitoring program 
which outputs alarm, for example, the voltage in a normal plating state and the value of current are 
sampled, and it is supervising in the range (3 to 10%) of the maximum set to the center in that value, 
and a minimum. An electric power unit can sample the sampling of voltage and current automatically. 
Therefore, when plating conditions, such as an energization condition and a flow of plating liquid, 
change when plating with constant current, and voltage misses a fixed range. Since alarm can be 
emitted when alarm can be emitted, and also it plates with a constant voltage and current misses a 
fixed range, plating spots, plating desperation, and poor plating thickness (thin) can be prevented. 
[001 4]In the electric power unit for electroplating given in the 5th paragraph of a claim, Since it 
means that the metal in plating liquid had deposited from plating liquid and plating liquid becomes thin, 
only the part of Faraday's law to addition current, An electric power unit is equipped with current 
integrator, and a plating liquid concentration maintenance means to perform the output control of 
operation of a chemical-feeding valve from this addition current, and to maintain plating liquid 
concentration is formed. By this, the plating liquid which always has the concentration of the fixed 
range is securable. 

[001 5]In the electric power unit for electroplating given in the 6th paragraph of a claim, since the 
display setting part is equipped with the means of communication which performs the call of data, a 
transfer, and an output control from an external device, an external personal computer can be used, 
for example and the electric power unit for these electroplating can be controlled. Therefore, 
concentrated control can be performed when controlling simultaneously the electric power unit for 
two or more electroplating. 
[0016] 

[Example]Then, referring to the attached drawing, it explains per [ which materialized this invention ] 
example, and an understanding of this invention is presented. The block diagram of the electric power 
unit for electroplating which requires drawing 1 f or one example of this invention here, the surface 
panel figure of the electric power unit for the electroplating in drawing 2 , the outline lineblock diagram 
of the electric power unit for the electroplating in drawing 3 , and drawing 4 a re the flow charts 
showing operation. 

[0017]As shown in drawing 1 a nd drawing 3 , the electric power unit 10 for electroplating concerning 
one example of this invention has the outputting part 11 which considers AC power supply as an 
input and outputs a direct current, the output control part 12 connected with this outputting part 11, 
and the display setting part 13 which performs data setting, operation, and communication, and is 
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constituted. Hereafter, these are explained in detail. The transformer by which said outputting part 11 
lowers the pressure of a volts alternating current, the rectification part which changes to a direct 
current the this exchange whose pressure was lowered, This power MOS-FET is controlled, it flows 
in one direction, and an output is pulse-ized [ it has a capacitor which smooths the rectified pulsating 
flow, and power MOS-FET which controls a smoothed this direct current and by which multiple 
connection was carried out, and ], and also control of voltage or current is performed. 
[0018]And it has a current detecting element and a voltage detector in said outputting part 11, digital 
conversion is carried out to it by A/D converter 14, respectively, and detected information can be 
sent now to CPU16 of the output control part 12 via the interface circuitry 15. RAMI 8 which 
remembers data to be ROM17 on which the execution program of this CPU16 was recorded if needed 
is connected to said CPU 16, and the dual port RAM 19 is also connected. This dual port RAM 19 can 
be written in by reading also from this CPU16, and it has the structure where data can be written 
also from CPU20 of said display setting part 13. To said CPU16, via the interface circuitry 15, and DA 
converter 21 , The amplifier 22 is connected, said outputting part 1 1 can be driven by the current or 
the voltage conditions which carried out data processing by said CPU16, and the electro-magnetic 
valve 24 which turns plating liquid pouring on and off via the amplifier 23 is connected. 
[0019]On the other hand, ROM25 which memorized the executive instruction of this CPU20, and 
RAM26.which memorize data temporarily are provided in said CPU20. And to said ROM25 connected 
to this CPU20. The program of a means to write in and set up the data of plating conditions, and the 
arithmetic processing means which calculates the output value based on it is indicated, and also to 
said CPU20. The external personal computer 29 can be connected via the interface circuitry 27 and 
the RS422 generator terminal 28, and as shown in drawing 2, the navigational panel display 30 and 
various input keys are connected. Said panel display 30 uses a liquid crystal gruffy spider joule, and is 
performing the Japanese display. 

[0020]When carrying out by constant current control, the plating conditions performed via said 
outputting part 1 1 The current set value, When carrying out by constant voltage control, a voltage 
set value, pulse ON time, pulse OFF time, a slow rise, a slowdown, etc. could be set up beforehand, 
and it has the memory part which can or more 250 register the variety which combined these, this 
memory part may use any of said RAM 18, 19, or 26 carried out they are — it may carry out and may 
provide independently. Therefore, the slow rise of a dc output, a slowdown, and the slow rise of a 
pulse output and a slowdown can also be performed now combining said conditions. In order to 
supervise the abnormalities of a power supply, the output of said current detecting element and a 
voltage detector, The current and voltage which were set up are compared, alarm is generated, it 
classifies unusually [ a short circuit, opening, a voltage abnormality, and current ] according to the 
conditions of load voltage and current, and these are displayed on said panel display 30 in Japanese. 
The thermo sensor 31 is arranged at each plating tub, and it is inputted into CPU16 with a digital 
signal via A/D converter 32, and if preset temperature is exceeded, the alarm of the abnormalities in 
temperature will be emitted. 

[0021] Although the panel display 30 and input key of the electric power unit 10 for said electroplating 
are shown in drawing 2 , The **** button in which 33 performs a power source breaker and 34 
performs the change of MAIN and SUB, The setting button pushed when 35 performs a start/stop, 
button of plating and 36 sets up data, 37 the edit button pushed when performing setting out and a 
call of the data of a memory part, The write-in button which will calculate to the data set up newly at 
origin, and will tell the output control part 12 if 38 pushes this button in the end of data setting, The 
reset button which all cancels the data changed if 40 pushes the feature button which uses 39 for 
product name setting out etc. during data setting, and is returned to the original preset value, The 
high-speed button in which 42 brings forward the speed of this UP-DOWN button 41 for the UP- 
DOWN button set by the target number when 41 performs data setting is shown. And 43 shows 
output current and 44 shows output voltage. 

[0022]Although it is the drawing which explained operation of said memory part to drawing 3 plainly 
further, To the main display 45 and the sub display 46, five kinds of modes. (For example, ** direct- 
current-voltage control, ** direct-current control, ** pulse voltage control, ** pulse current control 
(mean value display), and ** pulse current control (peak value display)) can be indicated, these one is 
chosen, and the condition can be set up now. Operate a product name and said button and And 
current setting out, voltage setting out, on-off time setting of a pulse, The integrated value etc. of 
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the voltage limit which restricts the maximum voltage in the case of performing current limit which 
restricts the maximum current in the case of carrying out slow rise and slowdown time and voltage 
control, and current control, and current can be arbitrarily set up now. 

[0023]And 252 or more kinds of these data can be registered into a memory part for every product, 
and these data can be further called now to the main display 45 and the sub display 46. And the data 
displayed on the condition data displayed on the main display 45 and the sub display 46 can be 
exchanged now in an instant by pushing the **** button 34. 

[0024]Therefore, if operation of the electric power unit 10 for these electroplating is explained based 
on drawing 4 , If there is a signal of a start/stop button or a signal of a plating start with the signal 
from the sequencer of a line (Step a), it will plate by selecting the conditions of the main display 45 
(Step b) (Step c). Next, it distinguishes one by one whether the temperature of voltage, current, and 
a plating tub, etc. are less than preset values (Step d), and when these conditions are less than 
preset values, it is judged whether current integrator reached the preset value (Step e). Here, since 
the ion content which became metal out of addition current and plating liquid is proportional, in YES, 
it opens said electro-magnetic valve 24, fills up the plating liquid of an insufficiency (Step f), and 
resets current integrator to 0 (Step g). When said current integrator does not reach a preset value, 
Plating is continued, and it judges whether there was a sequencer of a line or a signal of a start/ stop 
button (Step h), and, in YES, ends like 1 plater, and in being NO, it returns to Step c further and 
continues plating. In the case of said step d, in NO, alarm is emitted (Step i). 
[0025]When carrying out pulse plating to the arithmetic processing means for which said ROM25 is 
written in, it has the program of the arithmetic processing means which calculates peak current for 
the current set value of pulse plating automatically by pulse ON time and pulse OFF time, and the 
average value of the set-up value is made to output. By this, an operator can calculate automatically 
conventionally the average current value which was being computed with hand control. Since the 
electric power unit 10 for these electroplating is equipped with the RS422 generator terminal as 
shown in drawing 1 , in response to instructions, internal data can be written in from the external 
personal computer 29. Therefore, if it connects the electric power unit 10 for two or more 
electroplating to said external personal computer 29 in controlling two or more plating tubs 
simultaneously, two or more plating tubs are controllable. 
[0026] 

[Effect of the Invention]The electric power unit for electroplating the 1st paragraph statement of a 
claim - given in the 6th paragraph, Since the inside of an electric power unit is equipped with the 
memory part which carries out the hold stores of the plating conditioning data according to a product 
so that clearly also from the above explanation and the selection display of the condition data of the 
product performed in the past can be carried out from a memory part, conditioning can be performed 
easily. The setting error of plating conditions is prevented and it is effective in the reproducibility 
which forms plating of the same grace as the product performed in the past improving. And since 
change of the preset value by a pulse ratio is unnecessary since processing of setting out of a 
current value is possible by average current density, for example in pulse plating since the arithmetic 
processing function is provided in the display setting part, and calculation by a pulse ratio is 
unnecessary, it is effective in the efficiency of setting out improving. Since it can know by alarm even 
if the monitoring function of the voltage which flows into load, and current is provided and plating 
conditions, such as an energization condition and a flow of plating liquid, change, the defect of plating 
spots, plating desperation, and plating thickness, etc. can be prevented. There is a great effect in 
poor prevention of the plating thickness in which it is difficult to discover only by a visual examination 
(visual inspection) especially. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]I t is a block diagram of the electric power unit for electroplating concerning one example 
of this invention. 

[Drawing 2]I t is a surface panel plot plan of the electric power unit for the electroplating. 
[Drawing 3]I t is an outline lineblock diagram of the electric power unit for the electroplating. 
[Drawing 4]I t is a flow chart showing operation. 
[Description of Notations] 

10 An electric power unit for electroplating 

1 1 Outputting part 

1 2 Output control part 

1 3 Display setting part 

1 4 A/D converter 

1 5 Interface circuitry 

16 CPU 

17 ROM 

18 RAM 

1 9 Dual port RAM 

20 CPU 

21 DA converter 

22 Amplifier 

23 Amplifier 

24 Electro-magnetic valve 

25 ROM 

26 RAM 

27 Interface circuitry 

28 RS422 generator terminal 

29 Personal computer 

30 Panel display 

31 Thermo sensor 

32 A/D converter 

33 Power supply play car 

34 button 

35 A start/stop button 

36 Setting button 

37 Edit button 

38 A write-in button 

39 Feature button 

40 Reset button 

41 Up-and-down button 

42 High-speed button 

43 Output current indicator 

44 Output voltage indicator 

45 Main display 
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46 Sub display 



[Translation done.] 
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**fctt/M**0W*, SEftlS^tT^©M®ftff 

fflA«*ll«faSW«Bl*itftflA«:a«RfiE» 1 3 
t, SfflHiSgtJ!l3SSnfc*frM-?fflA88ft»-rsffl* 
SMfMSi:, SSES&BA^XSf ©««E • «EE©R£tt£ 
tttfjfSffl^fiBl 1 1, »E^R«*1 3"CTR«l/fc 
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1 

£f?5«^i&otffl©«ii§£m?;&-3T, 

sweat, 

•WIWettS/^XONftWfc^A'XOFFWnilfcit) 

tffift 3*&m«*fljLTV>&M$«gl 1 «ffi«©S 
^J6o^ffl©«tigS. 

[inns] wE^tu-WKti, aftwicttfflt- 

0N^M-/1;PX0FFWM> SBSSSW-ro^'J-feyb 
fi^©«»*#fflKS7 ! -3'-««E1S3nT^«ll«S 
$ 1 JBB8©*&»r> SffifflW. 

«Sg 1 «IH«©Sm*-3 f?ffl©«K8tt. 

nTv>*«*WB i to*©^*? *jh©wksm. 

1 BE*©***©? tffl©SMS 

fio 

BWl©ff»6:KW] 

[0 0 0 1] 

imm±®mmm «rB©^*±t^JR& 

||*4^*««l*fHiSKfelH*T*«!i;a6-3 «A® 

&s»#jrr * * ^ u si^m ua^-r sass 
^©a^x-^T«»*#fi£jSi?5!ia 

[0 0 0 2] 



(2) #BI¥5-440 9 9 

ffltt*ftfrtJ*SW«l» fc«©t5£&JS3ftifi§:& V- H t 

IU #8iS*©&K^>£;&y-Fffl±fc:feJRtL 
TjlTcflftU * *T*»±fcBf »©»ft ftJ*»T 6 E t \z 

«©^aft, Mff©m aft©^-5ftStt»t«Ki© 
iff »»ft©K*fc#^. 

*, «ffi^ii$^©**©«tl©ffi(c, HE-S^o^ 
*E • «*©n»»*©*»fl; • jiRiJt 
reme. Rtf»«©awfcae©*ttt«iAfc«aiwi 
aqfc<»**na«i«iifc*5. *lt, *ftfto*fc* 
utit 7 7 57 ; -©ffifj^s-rjif3, ss-cKjs-f-s 

htb. *KxB»mfcw»fcLT«fp-r* Etta* 
*», saMfcws^ t ©o D-rsa#fc», 

/WXMfcWfcftStl/TiWK:* y+iWr £5 fc 

aXl/THITV»<«*Ctt. JWBM»*f»iWM* 

gE«s«</i5©f. SffifeI?P£fr3&t, Sii©*#C 
J: o TUffl^ft-eft-j 5 «k 5 fc*fHR3£efr 

* sita t*^nsna©iS6€isi4Rt):s)R«ptt©iRi±** 

*©5nTV>S„ ft*, KA©*tt±kKrtt, «*tt. 

50 »f»tt^©«tiis*ri-«^JS«iRS4j*-r5«Rc, &m 
t e-^ttssraifcairrs*- mtm- Hfc»* 

\stctitfim>n)V7.<Dovi- t ime, off-tim 
e ©«MifMt«tter«R%ff ttt%ftfMI©ia« • 

5©*»HKWT»S. 
[0003] 

40 [»WiW*ftLJ:5trswn L#L»*t&, S9fHft 

*s%t?^$nfcE©a©niigMT(i, iass& 

tt 2 att©XA©ttH&ftttU#tt£ft&ffl$&V>© 
■e, »ASRW©*fflt©t)#i!tlSSS»JSb&^, ■€■© 
IPS, W©«ll!*fr*W©E»«Ws£C»9l/T*» 

6trfcajaa«*©««*fiHi©«« ( »*#»ff"c«fi 

SfroT^fc. fttjT> j®^!cfTofe»A©^S«l 
50 tffV», BffS©^SISSiS£#SST?^«fi©^S£Si 
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3 

tt«&S&a>t>&. /wx»? #©#&©«« 
ffi^fcfc^TB, fc!-^SSit«T^UT^fc©^ 

^ffltbT^itOT, gTfc&SSiSr©*^*^©^!' 
P#K^^-3TV^fc. LTz.ft~)X. «$?&#©R£#* 
©»*Wi<. ^g5X^«-»5X^4L, 8£J?©i3 

%z\b\zh%. 

[0 0 04] 

zffitt%*m&i&t, mmmimzntc&mxm 

X'mfebitnMm ; T-t7-z®FMz%®m ■ m 
m ht s * ^ 'j -« t s# Lxmfiste 
[0005] M#®s&2«fa38<D«^©o£ffl©migg 
SB, n*^® i afa*©ggic*ViT, ^ffla^a 
\z b, /wx © o t ©mM^<ss/^i'X o Nmm t a 
)izoFF®ffl\z&?Tmmzv-!7mffim$u 

stress, 

[0006] mim%zmiw.o%%®'>%Ro%wm. 
mt, m&mimimommz&^x, **y-»fc 

B. SfflSiJtC^ffl^-H, m WE, 
xn-^x /UPXON^M-/t;^OFFRfW. IS 

[0007] m%m®4mmm<Dmn.ib-Dzm<Dmw,m 
mt, m%m%immm<Dmmz$>^T, n^mmms 
icb, mnmztcnmzMmzmfevrcmtvt)^ 

m*ftnit®%\z7y-k*mtt%mtmmL-f 

[0008] mimw,5mffi.o?i%#i-Dm<Dmm 
sb, mim%imm.<D$kW\z%>^T, mmw\z\* 

fttD&tm® sff zmmmzMfttz ©o zmm 

[0 0 0 9] -€-LT, «*^6^!B«0*^se)-o#ffl 



(3) &BB¥5-44 0 9 9 

ommmu. m^m^immmommiz^x. 

[0 0 10] 

[ftUB] it*ESgiElB*©wm»o£ffl©«ilgS 
*. maiHAiiini«fc*v»TB. «nefldiffla$nftis 

[0 0 11] M«^239neKO«Aibo«l<!>«We 

€®4-SCSltaJ:5fc. /WXONPtWfc/WXO 
F F Wf«*» & K-**ft*tlrt-*¥JBft#*T* ~ blfi 

[0 0 12] 3 «&«©*&© ?SJ!l©*Iig 

S«E, SE, XD-7-y/-XD-^>, /WXON 

©«»*ft©^Sx-^"^fBssnTv^©t?. ft* 

[0 0 13] M^£4mBtt©ttftft?#A©WMR 

©KSWH^nca-afc^tr^-AtfflA-rsflWW 

ffiE«7W5A£f8*., Witt. JEttWy+ttST 
©SEE, S)3iE©€£1*>7"'J >t©*ft+<frfcR 

ssnfc±i®> Tfe©«ffl (3~io%) ^Kfflsffo 

TV>«. ft*, WEE, WI©U->:/U>ifttWKS«tf« 

t*«©-3 fr*fl=*J«tor3T«E^-ffi«ffisjai/&«^ 

B> ^ t^t#S©T?, »o£S£> » 

[0014] m-xmrnsmmmo^tboZMammm 

© o lrj$tf> ffl^JR*»» o 6 «rffl L fc £ b Kft 0 . 
50 ©o &*©-C, *)iSWcB«fffi8i£«-£« 
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5 

[0015] m*m%emtffi<Dm&ib-D%mmwim 
numb, ®m*Lr&mfflzfiommm<Mz.r 

[0 0 16] 

zm&bfcnmmz-ommb, mwammzm 
z.z.\z. 0 1 \t$.%w<o-mmm\zfrft5m%tb? 

mmmmm mmm, a 3 \mmm 0 mom. 

[0017] a 1 RZfm 3 \Z7*?£. o K« *»«©-* 
IMJte*&«ft»-o*Jl©«BS*10B, £Sf£*if£ 
X*tb|t«*W*t-aiB*«l 1 1, RffiASSl IK 

KT. iin&lc^TfllXKWi"*. IMBtittttll 

MOS-FET&^rLT&O, Kny-MOS 
-FETSWWl/rfflASlltfK, /WXfcU EKB* 
E**VJ|4««CE)IMIPftfft»TH*. 
[0 0 1 8] *UT, StlEffl^gBl 1 KB, tttttUtt 

*n*nAD*«»i4fcj:r> 

tUAftfflWi 2 0CPU1 6fc*fli5 f --*---ftan*«k 
5l:&oT^5. WECPU1 6KBKCPU1 6©* 
ff^n^A^IBSSn&ROMl 7 t, i&gKjfcDT 
^-^-©ISttSfra RAMI 8 a»SW3nTH*ift 
K, fa7JV#-hRAMl 9t>g**nT^S. Rt 
3.7 JVtf-h RAMI 9B, iCPUl 6*6t>SJ*S 

a*35*fra a * fc#cwe*RR£* 1 3 © c p u 2 o 

5. ^LT, MIBCPU16KB, -f>^-7x-fX@ 
SSI 5£tf-LTDA^$g§2 1<L, 7>7'2 2#8»* 

nr. wecpui 6c±5TWwa«b&««**v> 

fcoT^St^K, 7X/2 3*ftbTtt>-jZ®ELA0 

[0 0 19] MECPU2 0KB, iCPU20 
©Hff^ : £IBiaUfcROM2 5#, Stf-P^Kx- 
5'-©i2'tSSff5RAM2 6#i8tt&nTHS, 



(4) #H¥5-440 9 9 

6 

T. RCPU2 0Kg$3n£iW13ROM2 5KB, » 

^< (iiAMftaBrrswitaa^ft t©^n 95 him 

mztl, HKlWiBCPU2 0KB, -f>*-7x-fXll 
g&2 7. RS4 2 2 ASgFf2 8 §^LT^g?AV3>2 
9*ia«S-?#*J;5K&oTViSi*fc:. 02K^TJ: 

5 k. 3 o x.mmxj3*~-timm n 

J0 [0 0 2 0] ttEftiftttl 1 £^UTff5feo#*# 
B, S»fcM»"PfT3»fcKtt*©«ilBfe«. S^ffi 

X*7»m. Xn-7y7\ XD-^>fmt« 

t'J-BBSffiAT^S. ft*. C ©**'.) -g&BffliBl/ 
fcRAMl 8, 1 9$fcB2 6 ©W^SftfflLTfc^ 

it-Ttt8&tli#©Xn-7y7, XO-^>SffWX 

a? MKB, *Ji©ftSSEffl-rSS:«>, ttlffll 

ftffi*E&tf*&S©*#Kfci;Tfi», lift, ttffiH 
S^J[3 0KS75 - t&J:3K&oTV>S. &8?>o 

t«KBias-t>-y— 3 uwettsn, ad^&§§3 2 

£rfrLTr^*;W§*lTfCPUl 6KA*3n, MIZSl 

mz®z%tmmm<D77-&zmz>z.o\zf£r>T 
30 [0 0 2 1 ] 0 2 iz\mmn^?mommm 1 0 

©/1*;l^*8B 3 0 &tf A**-£>ST**. 3 3 B«il 
71/-*-*, 3 4BMAIN, SUB©i3J#;L£fT5 

3 7B^ ; eU-SS©7 i -^-©^&Wffi£ff 

5«£Kff-rn*#*>£. s8tt5»-^-Kje©»ifto 

KWI*fTV>fil*iW»» 1 2 >£, 
3 9B«ft*«3e»CfflV»6«B#^>ft. 4 0Bx- 

bX7i®l8t&fflZR?V-ty h#9>&, 4 1ftf-? 
-RSSfT 5®^!'@W©Sc ! ?C^ti-&5UP • DOW 
N^^>S, 4 2BKUP • DOWNsj**>4 lOjlffi 
t^ftSRa*^^**^. *l/T, 4 3BW*«« 

4 4BfflA«E*^T. 
[0 0 2 2] 0 3 KB, HKWE^^U-^ftfPS^ 

tyD-^j^»4 6KB5WS© ; E-H (IfJ^B, 
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7 

#7i$ffli£J& xn-7y7\ xn-^>m m& 
[0023] -eLT, cneox-^-^fiiaftfc^* 

§84 5 fc«*anfc*frr-^-i-!J-^«*»4 6 tat 
^Stlfcer-^-tt, S##^>3 4&ff1-rilca:tj 

[0024] for, m.%#>-omv>mmwi o© 

#^>OM^Sb-5V^i7'f >©->-- ;r>u— &©#*§■ 

-f>«**8B4 5©&#£j®£LT (Xfy^b) , J&o 
• tffi Ufy^c) . ^ctc, «», J&o£lf 
©MS^iO^it^rtTSS^S^Srll^CfJgiJU (X 
xs/7"d) , !in6©*#*«K««ai'JT**«^K 
B. «*«Mh9«7U-fcy h«fc«l/fc!W5*>*«(Fr 
5 (X?»^e) . uCt, BJflBBfc©? 

tBB9IBSKA';P72 4 £l^T7FJS#©#o#$£ii! 
(Xf'^f) , Ofc 'J -feyhf* 

&V>:»SK:B, Sfc*?****, 5-f 
-$&BX*-h/X hy7^*>©(g##i&-3fcfl>S 
^ftWHrbt (X?y7*h) , YES©»-&KB-»r3 
Sl&WfcTU NOfflSSKB, X£X?y7cCK 
5T, S-sSMttW*. WIEXT-yT'd©^ 
KN0©«^^B75-ASfS1"5 Ufj/7i) . 
[0 0 2 5] MI2ROM2 5©**a*nrvis 

mi-mm- & \z b/wx tb o e sff 5 «#ic, ;i;vx © 
o £ ©sffi^it&^;>x o Nf$ w t/wx o f f isw 

fc«toTgIlWte:fc!-*SSKSfJ-*U K3££nfcffi© 

^*^is6-D§ffl©aiigs i o cb0 i izs-r.fcfiicR 

S4 2 2A«T£fltx.TV>5©T» ^/XV3>2 9* 
Sft^SS^TrtSB©^-^-©^**?? 5 £ 

fcT. IS»©»o^»£I^Nffc*IWTS«-&K 

b, wib^av n > 2 9 \~mta>%%#>~i mvmm 

[0 0 2 6] 

rawi©** mxmm i ^tarn-ai 6 mmmamm 



(5) #M¥5-44099 
fc, «ifgfi©rtf8fcSiB»Jfc»^£&#iB£x-*- 

*#©R£5XftKFJhL. ilSlctfo&HfttH-fttt 

mm. /wx»r>*©«£. ««*©R3&w*&«« 

io 8f«T?j!ia*JTflrs©T/vi'Xtt;fci5S!t<g©^H!& ! 
&js&<> j.^ A;i/xjtT?©wstws*v^©ti8€ 

mm. mmo&®®m&mu a*K»e©?«K© 

.Itanf^SfflT. ©ot&> ©oSW. ©o£J?& 

ffl*jMSSB±-e*6. flic. fttttts (effi*«E) &* 

£*©8&&#fc5. 
[BS©ffim^iJiBJ] 
a? ffli] *^Bj©-^ig0iJic^5«^»o^ffl©«^S 

B©7*D<y^0T?2feS o 

[02] H«a&?*ffi©wR^©£m/f */!«■■ 

[0 3] HM»?eA©«ii£B©fEI««ld&H-C» 
[flHt©lBBJ] 





1 0 






1 1 






1 2 






1 3 






1 4 


ADgftSS 




1 5 


-f >^-7x-fX@K 




1 6 


CPU 




1 7 


ROM 




1 8 


RAM 




1 9 


ra7M~ h R AM 




2 0 


CPU 




2 1 


DAg&8 


40 


2 2 


7>7 




23 


7>7 




24 






2 5 


ROM 




2 6 


RAM 




2 7 


'f>^-7x<XlllS 




2 8 


RS42 2A*f 




2 9 


/IV 3 > 




30 






3 1 




50 


3 2 


AD^^Ig 
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(6) 
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9 

3 3 WSTfV—ii- 

34 m$?> 

3 5 Z.9-h/Xhy7#9> 

3 6 m&$#> 

3 7 
3 8 

3 9 $lfg#*> 



10 



4 0 'J-t-yh^> 

4 1 7y7#t»-#9> 

4 2 

43 a*m»EgsgB 

4 4 

45 

4 6 u-^a^s 



32 



19 ^20 



-13 



R 
A 

M 

18 16 



,23 



l 4 



31 



3T 1 



24 



I 



3 



14 



A 
M 

22 



RAM 



26 



^27 



RS _ 



-28 



Aft* 



-e 



SAW 

r 



29 

L/ 




33 



/54 ,36 ,38 ,40 



35^ 3r 3y 42^ 



[03] 



INPUT 
AC200 



13 



x in 



f-?-t££ 

ianrm»i 



*j » » 



OUTFUT 
15V 
20A 



-12 



-46 



I DC-CV 
2DC-CC 
5 PULSE-CV 
4 PULSE-ccav 
SKME-CCpM* 



WaTtji Bros 



45 



251 
252 
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